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(57) ABSTRACT 

A polyarylene Sulfide resin composition has an excellent 
moldability to produce moldings excellent in mechanical 
properties without corroding or Staining metal parts Such as 
molds during molding, and comprises 100 parts by weight of 
a polyarylene sulfide resin (A) and 0.05 to 3 parts by weight 
of zinc oxide whiskers (B). 
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POLYARYLENE SULFIDE RESN 
COMPOSITION 

This application is a continuation of U.S. application Ser. 
No. 09/509,216, filed on Mar. 24, 2000, now abandoned 
which was a national stage filing under 35 U.S.C. S371 of 
International Application No. PCT/JP98/04265 filed on Sep. 
22, 1998, which International Application was not published 
by the International Bureau in English on Oct. 2, 1998. The 
disclosure of application Ser. No. 09/509,216 is hereby 
incorporated by reference. 

BACKGROUND OF THE INVENTION 

1. Technical Field 
The present invention relates to an improved polyarylene 

Sulfide resin composition and, more particularly, it relates to 
a polyarylene Sulfide resin composition which has an excel 
lent moldability to produce moldings excellent in mechani 
cal properties without corroding or Staining the metal parts 
Such as a die during molding. 

2. Prior Art 
Polyarylene sulfide (hereinafter abbreviated to PAS) rep 

resented by polyphenylene sulfide (hereinafter abbreviated 
to PPS) has high heat resistance, mechanical properties, 
chemical resistance, dimensional Stability and flame retar 
dancy and, therefore, it has been widely used as a material 
for electric and electronic instrument parts, for car instru 
ment parts, for chemical instrument parts, etc. 

However, this resin has Sulfur atoms in its molecular 
Structure and, in addition, the raw material for its manufac 
ture contains Sulfur, chlorine and alkali metal Such as 
Sodium, whereby the resin has a disadvantage that, during 
the stage of Synthesis of the resin, by-products containing 
large amounts of Sulfur, chlorine, alkali metal, etc. are 
produced. Accordingly, there is an inconvenience that, upon 
molding, metal materials. Such as a die are corroded or 
Stained and, when the resin is used as a material for molded 
parts, there is a problem that metal which is inserted into the 
parts and that which is plated or vapor-deposited is corroded 
or Stained, resulting in difficulty. 
AS means for Solving Such problems, there has been a 

proposal where the polymerized PAS resin is deionized with 
acid, hot water, organic Solvent or the like and washed So 
that the amount of Such impurities is reduced to an extent of 
not more than 500 ppm or even not more than 200 ppm. 
Although the proposal is considerably effective, the molding 
processing temperature of the PAS resin and compositions 
thereof is so high as at least 280 C. or higher. Therefore, 
even when the resin is purified by means of removal of the 
impurities, corrosive gas is still generated upon molding 
and, therefore, its corrosion resistance to metal is insuffi 
cient. With regard to an art for Solving the problem, there 
have hitherto been proposals where a capturing agent for the 
toxic Substances is added to the resin So that generation of 
corrosive impurities is Suppressed. Examples of the agent 
include lithium carbonate (JP-A 54-162752), hydrotalcite 
(JP-A 61-275353), Zinc carbonate, zinc hydroxide (JP-A 
2-105857), Zinc borate (JP-A 6-306288), etc. However, 
according to the follow-up Studies by the present inventors, 
it has been found that although Some types of the additives 
showed a certain effect in preventing the corrosion of metals, 
the effect is not Sufficient and, in addition, there is a problem 
of deterioration in mechanical properties when even a Small 
amount is compounded. In JP-A4-164961, there is an 
example where a specific Zinc oxide is added, but it is still 
hard to Say that the mechanical properties are Sufficient. 
Thus, there has been a demand for further improvements. 
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2 
Under Such circumstances, an object of the present inven 

tion is to provide a PAS resin composition where corrosion 
and Staining of the die upon molding of the PAS resin 
composition and of metal used therefor are improved, 
mechanical properties Such as tensile Strength and 
elongation, impact Strength and tenacity are not adversely 
influenced even by the use of relatively large amount of 
corrosion inhibitors, and both excellent corrosion resistance 
to metal and mechanical properties are available. 

DISCLOSURE OF THE INVENTION 

The present inventors have carried out intensive Studies 
for achieving the above object and have found that, when a 
Specific Zinc oxide is compounded with a PAS resin, corro 
Sion or Staining to metal can be Significantly improved, the 
adverse influence on mechanical properties due to Such a 
corrosion inhibitor is Solved and excellent mechanical prop 
erties can be maintained whereby both of the above prop 
erties are resulted, leading to the accomplishment of the 
present invention. 

Specifically, the present invention relates to a polyarylene 
Sulfide resin composition characterized by comprising: 

(A) 100 parts by weight of a polyarylene sulfide resin 
composition compounded and melt kneaded with 

(B) 0.05 to 3 parts by weight of zinc oxide whiskers as 
fundamental constituting components. 

In other words, the present invention relates to a pol 
yarylene Sulfide resin composition containing 100 parts by 
weight of the above (A) and 0.05 to 3 part(s) by weight of 
the above (B). 

DETAILED DESCRIPTION OF THE 
INVENTION 

Constituting components of the present invention will 
now be described in detail as hereunder. 

The PAS resin used as a component (A) in the composi 
tion of the present invention is mainly composed of -(Ar 
S)-(wherein Ar is an arylene group) as a repeated unit. 
Examples of the arylene group which may be used include 
a p-phenylene group, an m-phenylene group, an o-phenylene 
group, a Substituted phenylene group, a p,p'- 
diphenyleneSulfone group, a p,p'-biphenylene group, a p,p'- 
diphenylene ether group, a p,p'-diphenylene carbonyl group 
and a naphthalene group. In this case, there are Some cases 
where a copolymer containing different repeated units in the 
arylene Sulfide groups composed of the above-mentioned 
arylene group is preferred in View of processing properties 
of the composition, in addition to a homopolymer where the 
Same repeated unit is used. 

In the case of a homopolymer, one having a repeating unit 
of a p-phenylene Sulfide group using a p-phenylene group as 
an arylene group is particularly preferred. In the case of a 
copolymer, a combination of two or more different groups 
among the arylene Sulfide groups consisting of the above 
mentioned arylene groups can be used, and a combination 
where a p-phenylene group and an m-phenylene group are 
contained is particularly preferred. Among the above, that 
containing 70 mole % or more, and preferably 80 mole % or 
more, of a p-phenylene Sulfide group is Suitable in View of 
physical properties Such as heat resistance, molding prop 
erties and mechanical characteristics. 
Among those PAS resins, the use of a high-molecular 

weight polymer having a Substantially Straight chain Struc 
ture obtained by condensation polymerization of a monomer 
mainly consisting of a bifunctional halogenated aromatic 
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compound is particularly preferred. However, in addition to 
Such a PAS resin having a Straight chain Structure, it is 
further possible to use a polymer where a branched or a 
croSS-linked Structure is partially formed by using a Small 
amount of monomer Such as polyhalogenic aromatic com 
pound having 3 or more halogen Substituents in condensa 
tion polymerization; and it is furthermore possible to use a 
polymer where a low-molecular weight polymer having a 
Straight chain Structure is heated at high temperature in the 
presence of oxygen or an oxidizing agent, and the melt 
Viscosity is raised by means of oxidation cross-linking or 
thermal cross-linking, whereby a molding processability is 
improved. 

With regard to a PAS resin which is the component (A), 
a mixed system with a branched or cross-linked PAS resin 
mainly consisting of the above-mentioned Straight chain 
PAS (viscosity at a shear rate of 1200 sec at 310° C. is 10 
to 300 Pa's) where a part thereof (1 to 30% by weight; 
preferably 2 to 25% by weight) has a relatively high vis 
cosity (300 to 3000 Pars; preferably 500 to 2000 Pa's) is 
Suitable as well. 

The preferred PAS resin used in the present invention is 
that, after polymerization, a deionizing treatment Such as 
Washing with acid, hot water, organic Solvent or a combi 
nation thereof is carried out to purify by removing the 
impurities formed as by-products So that each amount of 
chlorine and alkali metal is made not more than 500 ppm, 
and preferably not more than 300 ppm. 

Next, with regard to Zinc oxide whiskers used as a 
component (B) in the present invention; the preferred one is 
that having an average fiber diameter at its needle area 
(shorter diameter) and an average fiber length (long 
diameter) as microscopically measured are 0.1 to 5'm and 
2 to 100 m, respectively, and an average aspect ratio is 5 or 
more. In the commercially available products, there is a Zinc 
oxide product having a three-dimensional shape of tetrapods 
and that is one of the Suitable compounds as whiskers having 
the already-mentioned shape although this does not mean a 
limitation thereto. 

The compounding amount of the above component (B) to 
100 parts by weight of the polyarylene sulfide resin is 0.05 
to 3 parts by weight, and preferably 0.1 to 1 part by weight. 
When the amount is less than 0.05 part by weight, effects of 
preventing the corrosion or Suppressing the Staining to metal 
are not sufficient while, when the amount is more than 3 
parts by weight, it is not possible to maintain the same 
mechanical properties as in the case where no component 
(B) is compounded. 

Moreover, in view of maintaining the dispersibility and 
the mechanical properties, it is preferred that the Surface of 
the Zinc oxide whiskers is previously treated with epoxy 
alkoxysilane and/or aminoalkoxysilane. As the 
epoxyalkoxysilane, any Substance is effective So far as it is 
a Silane compound having one or more epoxy groups and 
two or three alkoxy groups in a molecule and as its examples 
may be mentioned Y-glycidoxypropyl trimethoxysilane and 
Y-glycido Xy propyl trie thoxy Silane. As the 
aminoalkoxysilane, any Substance is effective So far as it is 
a Silane compound having one or more amino groups and 
two or three alkoxy groups in a molecule, and as its 
example S may be mentioned Y- a mino propyl 
trimethoxysilane, Y-aminopropyl triethoxysilane and N-(B- 
aminoethyl)-y-aminopropyl trimethoxysilane. 

It is preferred that the compounding amount of Such an 
alkoxy Silane to the Zinc oxide whiskers as the component 
(B) is 0.05 to 5% by weight. 
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4 
In the present invention, it is preferred to compound 

phosphoric acid, hypophosphorous acid or a Salt thereof, 
whereby resistance to wet heat for a long period can be 
improved. 
AS examples of the phosphoric acid, hypophosphorous 

acid and a Salt thereof used here as the component (C) may 
be mentioned at least one or more compounds Selected from 
primary phosphoric acid, hypophosphorous acid and Salts 
thereof with Zinc, alkali metal or alkaline earth metal, Such 
as calcium primary phosphate, Sodium primary phosphate, 
calcium hypophosphite, Zinc hypophosphite, magnesium 
hypophosphite and Sodium hypophosphite, and preferred are 
calcium hypophosphite, magnesium hypophosphite and Zinc 
hypophosphite. Compounding amount of the above 
mentioned component (C) to 100 parts by weight of the 
polyarylene sulfide resin (A) is 0.05 to 2 part(s) by weight, 
and preferably 0.1 to 1 part by weight. When the amount is 
too small, the aimed effect of improving the resistance to wet 
heat for a long period is not achieved, while, when it is too 
much, there is a problem of generation of gas during the 
molding. 

It has been unexpectedly confirmed that, when the above 
mentioned components (C) coexists with the component 
(B), resistance to wet heat for a long period is improved as 
a result of their interaction without deteriorating the effects 
of the component (B), i.e., an effect for preventing corrosion 
or an effect for Suppressing Staining to metal. Although the 
component (C) is effective even when compounded as it is, 
a method where a part of or all of this component is 
previously attached to an inorganic or organic filler which is 
a component (D) mentioned later and then compounded with 
other components is effective as well. There is no particular 
limitation for a method of adhering the component (C) and, 
for example, a Solution containing the above compound may 
be sprayed on a filler to attach or, in the case of glass fiber 
or the like, the above Solution may be applied using a roll 
coater to attach. It is also possible to treat together with a 
coupling agent Such as aminosilane and epoxysilane or an 
epoxy resin-based or urethane resin-based sizing agent com 
monly used as a Surface treating agent for glass fiber or the 
like. 

The inorganic or organic filler which is used as the 
component (D) in the present invention is not always an 
essential component. However, in order to prepare a molded 
product having an excellent properties Such as mechanical 
Strength, heat resistance, dimensional stability (against warp 
and deformation), electric properties, etc., it is preferred that 
the component (D) is compounded, and, in this case, a filler 
in the form of fiber, granules or plate or a mixture thereof is 
used depending upon the particular object. 
AS examples of a fibrous filler may be mentioned glass 

fiber, asbestos fiber, carbon fiber, Silica fiber, Silica-alumina 
fiber, zirconia fiber, boron nitride fiber, silicon nitride fiber, 
boron fiber and potassium titanate fiber, and as its additional 
examples may be mentioned inorganic fibrous Substances 
Such as fiberous materials of metal Such as Stainless Steel, 
aluminum, titanium, copper and brass. Particularly repre 
sentative fibrous fillers are glass fiber, carbon fiber and 
potassium titanate fiber. It is also possible to use a high 
melting point organic fibrous Substance Such as aromatic 
polyamide, acrylic resin and fluorocarbon resin. 
AS examples of a granular filler may be mentioned carbon 

black, graphite, Silicate Such as Silica, quartz powder, glass 
beads, glass powder, calcium Silicate, aluminum Silicate, 
kaolin, talc, clay, diatomaceous earth and Wollastonite, metal 
oxide Such as iron oxide, titanium oxide and alumina, metal 
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carbonate Such as calcium carbonate and magnesium 
carbonate, metal Sulfate Such as calcium Sulfate and barium 
Sulfate, and otherS Such as Silicon carbide, Silicon nitride and 
various metal powders. Particularly representative are car 
bon black, Silica, glass beads or glass powder, calcium 
carbonate, talc, etc. 
AS examples of a filler in a form of plate may be 

mentioned mica, glass flakes and various metal foils. 
These fillers may be used either alone or in combination 

of two or more. A combination use of a fibrous filler 
(particularly, glass fiber or carbon fiber) with a filler in the 
form of granules or plate is a particularly preferred combi 
nation in View of achieving all of the mechanical Strength, 
dimensional precision, electric properties, etc., together. 

In using such a filler, it is desirable to use the filler after 
being Subjected to a Surface treatment or a sizing treatment 
using a Surface treating agent or a sizing agent if and when 
necessary. Examples of the agent for Such a treatment 
include functional compounds Such as epoxy-based 
compounds, isocyanate-based compounds, Silane-based 
compounds and titanate-based compounds. 

Compounding amount of the above-mentioned compo 
nent (D) to the total amount of the composition is 1 to 75% 
by weight, and preferably 3 to 70% by weight. When the 
amount is too much, a molding operation is difficult and, in 
addition, a problem is resulted in the mechanical Strength of 
the molded product. 

Further, in the composition for the molded product used 
in the present invention, it is also possible to appropriately 
add the known Substances which are commonly added to 
thermoplastic resins, that is, StabilizerS Such as antioxidants 
and ultraViolet absorbers, flame retardants, coloring agents 
Such as dyes and pigments, lubricants, crystallization accel 
erators and crystal nucleating agents depending upon the 
requested properties. 

The preparation of the resin composition of the present 
invention may be carried out by the devices and the methods 
which are commonly used for the preparation of Synthetic 
resin compositions. In general, the necessary components 
are mixed and the mixture is melted, kneaded and extruded 
using a uniaxial or biaxial extruder to prepare pellets for 
molding. Another method in which the resin component is 
melted and extruded and, during its process, an inorganic 
component Such as glass fiber is added is one of the 
preferred methods as well. 

The pellets of the materials prepared as above can be 
molded by commonly known molding methods for thermo 
plastic resins Such as injection molding, extrusion molding, 
Vacuum molding and compression molding, with an injec 
tion molding being most preferred. 

EXAMPLES 

Now, the present invention will be specifically illustrated 
by way of the following Examples and Comparative 
Examples although the present invention is not limited 
thereto. 

Examples 1 to 14 and Comparative Examples 1 to 
10 

The components (B) as shown in Tables 1 and 2 were 
added to 100 parts of a substantially linear polyphenylene 
sulfide resin (“Fortron KPS' manufactured by Kureha 
Chemical Industry; viscosity: 50 Pa's (310° C., 1200 sec')) 
which was the component (A) and mixed for 2 minutes using 
a Henschel mixer. Then, the components (C) and (D) were 
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6 
added thereto in the amounts as shown in Tables 1 and 2 and 

mixed for 30 second using a blender. The mixture was 
kneaded using an extruder where the cylinder temperature 
was 310 C. to prepare pellets of a polyphenylene sulfide 
resin composition. The pellets were Subjected to measure 
ments of corrosiveness to metals, mechanical characteristics 
and a long-term resistance to wet heat. The results are shown 
in Tables 1 and 2. 

Example 15 

A composition was prepared under the same conditions as 
in the above-mentioned Examples and then evaluated, 
except that the glass fiber as the component (D) was used 
after being applied with a Solution of calcium hypophosphite 
(C), dissolved in a solvent in such a ratio as shown in Table 
2 and well dried to attach thereon. The results of the 
evaluation are shown in Table 2. 

Incidentally, the methods for the evaluation were as 
follows. 

Corrosiveness 

The above pellets (4 g) was placed on a bottom of a test 
tube (inner diameter: 18 mm; height: 160 mm) and a test 
piece (15x160x2 mm) of a die material (SKD-11) mainly 
consisting of iron, chromium and carbon was hung at the 
predetermined position. The top of the test tube was 
stoppered, and the test tube was heated at 320° C. for 3 
hours. Then, the test piece was taken out, the State of 
corrosion was observed by naked eyes and under a micro 
Scope to check the corroded State, and the following relative 
ranking was carried out for the degree of the corroded State. 

Degree of Corrosion: 

Tensile Strength and Elongation 

A piece for the tensile test was molded by an injection 
molding machine where a cylinder temperature was 320 C. 
and a die temperature was 150 C. and the test piece was 
Subjected to the measurement of tensile Strength and tensile 
elongation according to ASTM D-638. 

Long-term Resistance to Wet Heat 

A piece for the tensile test was molded by an injection 
molding machine where a cylinder temperature was 320 C. 
and a die temperature was 150 C. and the test piece was 
treated in hot water of 95 C. for 500 hours and subjected to 
the measurement of tensile Strength according to ASTM 
D-638. 
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TABLE 1. 

Composition Evaluation 

Corrosion Component Tensile Tensile Tensile Strength 
PPS (A) Inhibitor (B C Filler (D Strength Elongation after Wet Heat 

wt. parts type wt. parts type wt. parts type wt. parts Corrosiveness (MPa) (%) Treatment (MPa) 

Example 1 1OO B-1 O.OS C 89 4.9 89 
Example 2 1OO B-1 0.5 A. 90 5.0 90 
Example 3 1OO B-1 1. A. 90 5.0 90 
Comp. Ex. 1 1OO E 89 4.8 89 
Example 4 1OO B-1 O.OS glass fiber 40 B 190 1.9 133 
Example 5 1OO B-1 0.5 glass fiber 40 A. 190 1.9 133 
Example 6 1OO B-1 1. glass fiber 40 A. 189 1.8 132 
Example 7 1OO B-1 3 glass fiber 40 A. 189 1.7 131 
Example 8 1OO B-1 0.5 glass fiber 3O A. 135 1.1 95 

Ca carbonate 3O 
Example 9 1OO B-2 0.5 glass fiber 40 A. 189 1.9 132 
Example 10 1OO B-3 0.5 glass fiber 40 A. 184 1.7 128 
Example 11 1OO B-1 0.5 C-1 O.3 glass fiber 40 A. 190 1.9 181 
Example 12 1OO B-1 1. C-1 O.3 glass fiber 40 A. 189 1.8 18O 
Example 13 1OO B-1 0.5 C-1 O.3 glass fiber 3O A. 135 1.1 127 

Ca carbonate 3O 

TABLE 2 

Composition Evaluation 

Corrosion Component Tensile Tensile Tensile Strength 
PPS (A) Inhibitor (B C Filler (D Corrosive- Strength Elongation after Wet Heat 

wt. parts type wt. parts type wt. parts type wt. parts CSS (MPa) (%) Treatment (MPa) 

Comp. Ex. 2 1OO glass fiber 40 E 190 1.9 133 
Comp. Ex. 3 1OO B-4 0.5 glass fiber 40 A. 152 1.3 106 
Comp. Ex. 4 1OO B-5 0.5 glass fiber 40 A. 161 1.4 113 
Comp. Ex. 5 1OO B-6 0.5 glass fiber 40 A. 162 1.4 113 
Comp. Ex. 6 1OO ZnCOs 0.5 glass fiber 40 A. 164 1.4 107 
Comp. Ex. 7 1OO Li2CO 0.5 glass fiber 40 B 166 1.4 116 
Comp. Ex. 8 1OO CaCOs 0.5 glass fiber 40 E 181 1.7 129 
Comp. Ex. 9 1OO glass fiber 3O D 135 1.1 95 

Ca carbonate 3O 
Ex. 14 A-1 100 B-1 O.OS glass fiber 40 B 188 1.9 132 

Comp. Ex. 10 A-1 100 glass fiber 40 D 188 1.9 132 
Example 15 1OO B-1 0.5 C-1 O.3 glass fiber 40 A. 190 1.9 183 

Notes: 45 What is claimed is: 
(A) PPS 1. A polyarylene Sulfide resin composition Suitable for 

(A-1): PPS which was subjected to a deionizing treatment 
was used. 
(B) Corrosion Inhibitor 

(B-1): Zinc oxide whiskers (treated with epoxysilane) 
manufactured by Matsushita Amtech; average fiber diameter 
(short diameter)=0.3 “m, average fiber length (long 
diameter)=4'm 

(B-2): Zinc oxide whiskers (treated with aminosilane) 
manufactured by Matsushita Amtech; average fiber diameter 
(short diameter)=0.3 *m, average fiber length (long 
diameter)=4'm 

(B-3): zinc oxide whiskers (untreated) manufactured by 
Matsushita Amtech; average fiber diameter (short 
diameter)=0.3 m, average fiber length (long diameter)=4 
Am 

(B-4): Zinc oxide (by a dry method) manufactured by 
Mitsui Mining and Smelting; average particle size=0.7 'm 

(B-5): Zinc oxide (by a dry method) manufactured by 
Sakai Chemical Industry; average particle size=0.04 "m 

(B-6): Zinc oxide (by a wet method) manufactured by 
Sakai Chemical Industry; average particle size 0.02 'm 
(C) Component 

(C-1): Calcium hypophosphite 
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molding to form a molded article having improved mechani 
cal properties without corroding or Staining a metal part in 
contact with the composition during Such molding compris 
ing (A) 100 parts by weight of a polyarylene Sulfide resin 
and (B) 0.05 to 3 part weight of zinc oxide whiskers. 

2. The composition according to claim 1 which further 
contains (C) 0.05 to 2 parts by weight, for 100 parts by 
weight of the polyarylene Sulfide resin (A), of at least one 
member Selected from the group consisting of phosphoric 
acid, hypophosphorous acid and a Salt thereof. 

3. The composition according to claim 2 wherein the 
component (C) is a hypophosphite. 

4. The composition according to claim 2 which further 
contains (D) 1 to 75% by weight, based on the whole 
composition, of an inorganic or organic filler Selected from 
the group consisting of granular fillers, platy fillers, fibrous 
fillers other than the component (B), and mixtures thereof. 

5. The composition according to claim 2, wherein the Zinc 
oxide whiskers have an average fiber diameter at its needle 
area of 0.1 to 5 Lim, an average fiber length of 2 to 10 um, 
and an average aspect ratio of at least 5. 
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6. The composition according to claim 2, wherein the Zinc 
oxide whiskers have a three-dimensional shape of tetrapods. 

7. The composition according to claim 2, wherein the Zinc 
oxide whiskers are present at 0.1 to 1 part by weight. 

8. The composition according to claim 1 which further 
contains (D) 1 to 75% by weight, based on the whole 
composition, of an inorganic or organic filler Selected from 
the group consisting of granular fillers, platy fillers, fibrous 
fillers other than the component (B), and mixtures thereof. 

9. The composition according to claim 8, wherein the 
component (D) comprises 3 to 70% by weight of glass fibers 
or carbon fibers. 

10. The composition according to claim 1, wherein the 
Surface of the Zinc oxide whisker as the component (B) has 
been treated with at least one member selected from the 
group consisting of an epoxyalkoxysilane and an ami 
noalkoxysilane. 

11. The composition according to claim 1, wherein the 
polyarylene Sulfide resin (A) is obtained by polymerization 

10 
followed by a deionizing treatment to yield the polyarylene 
sulfide resin (A) having a chlorine content of 500 ppm or 
leSS and an alkali metal content of 500 ppm or leSS. 

12. The composition according to claim 1, wherein the 
Zinc oxide whiskers have an average fiber diameter at its 
needle area of 0.1 to 5 um, an average fiber length of 2 to 10 
tim, and an average aspect ratio of at least 5. 

13. The composition according to claim 1, wherein the 
10 Zinc oxide whiskers have a three-dimensional shape of 

tetrapods. 
14. The composition according to claim 1, wherein the 

Zinc oxide whiskers are present at 0.1 to 1 part by weight. 
15. The composition according to claim 1, comprising (A) 

100 parts by weight of a polyarylene sulfide resin, and (B) 
0.05 to 1 part by weight of the zinc oxide whiskers. 


